The cytoplasmic 'linker region' in Toll-like receptor 3 controls receptor localization and signaling.
Toll-like receptor 3 (TLR3) recognizes double-stranded RNA and transmits signals to activate NF-kappaB and the interferon (IFN)-beta promoter via the newly identified adaptor, TICAM-1. The extracellular LRR domain of TLR3 is engaged in the ligand recognition, while the intracellular TIR domain is crucial for the adaptor binding and signal transduction upon ligand stimulation. Here, we analyzed TLR3 localization in human monocyte-derived immature dendritic cells (iDCs) and stable transfectants expressing human TLR3 by immunofluorescence staining and confocal microscopy. TLR3 was predominantly localized in specific but as yet unidentified intracellular vesicles where TLR3 signaling was initiated. Expression analysis of TLR3-tail-truncated mutants revealed that the cytoplasmic 'linker' region (residues 730-755) determines the intracellular localization of TLR3. Site-directed mutagenesis of the linker region allowed us to identify the relevant determinants as Arg(740) and Val(741) residues for intracellular expression of TLR3. Furthermore, alanine scanning of the linker region demonstrated that the Phe(732), Leu(742) and Gly(743) in the TLR3 cytoplasmic linker region are essential for ligand-induced NF-kappaB and IFN-beta promoter activation. Thus, the cytoplasmic linker region of TLR3 regulates receptor retention inside the organelle and signaling, which may be closely linked to TLR3 function in DCs.